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UNITED STATES GEOLOGICAL SURVEY

. LITHIUM LOG GAMMA - RAY LOG COLUMNAR SECTION LITHOLOGIC LOG INTRODUCTION
( J. D. Vine, 1978, written commun.) [e/s]
parts per million
Depth Depth
26 c/s 42 c/s 78 c/s -
o gy tlleg i o b g o dl
43 - i | i | J i ‘s 0 - 0 -16 Silt, sandy, moderate-yellowish-brown (10YR 5/4 dry), calcareous. The Federal Land Policy and Management Act of 1976 (Public Law 94-579)
N S E = = SILT, sandy Sand 1s very fine %ggcged the r‘eyslect'ziat;a.r'.\:{ “oé the Intclazrilo; totﬁgepar-e and i.mpleneng bylseptegber
A “ iG] | —F Em—— T canmprehensive —range p. or managenent, use, developmen
) 46 - - o= e 16 - 26 Clay, variegated, dark-yellowish-brown (10YR 4/2), to moderate-— and protecticn of public lands within the California Desert Conservation
F ——— — 7 yellowish-brown (10Y 6/2) and pale-olive (10Y 6/2), calcarecus Area (CDCA). The responsibility to prepare this plan was assigned to the
- i 1= ._?‘ e Bureau of Land Management's (HLM) California Desert Planning Staff. The
i " ] e 26 - 56 Clay, grayish-black (N 2), calcareous, organic rich. Color BIM was directed to evaluate mineral as well as botanical, wildlife, cul-
| =3 S = = changes fram graylsh-black (N 2) to black (N 1) from tural, and recreation resource data for effective multiple-use land planning.
¢ P. ng
i — CLAY 30-56 f't In turn, the BLM requested assistance fram the U.S. Geological Survey (USGS)
60 ' in defining the mineral resources.
i - 56 - 60 Clay, silty, light-olive—gray (5Y 5/2), calcareous. Unit contains
- | 25-40 percent silt In 1978 the USGS drilled 56 shallow test wells to depths of 50-600 ft
62 : | o - 6 . R S—— Gl 5. e o to provide BIM with the requested mineral resource data. The lithologic,
; & y, sllty, erate-ye rown IR . contalns water quality, and geophysical data obtained fram one of these test wells
‘ 58 [ L[ 20-25 percent silt drilled on Emersen Dry Lake, Calif., are presented in this report.
64 | 0 65 -T2 Clay, silty, light-olive-gray (5Y 5/2). Unit contains 10 percent
i silt LOCATION AND IRILLING METHODS
100 L ;{_ | 72 - 76 Clay silty light-grayish-green (5G 6/2), calcareous. Unit Test well E-2 was drilled in NEINWISE! sec. 7, T. 4 N., R. 6 E., SBEM,
contains 5 percent silt California (lat. 34°26'45" N., long. 116°23'22" W.) on Emerson Dry Lake
65 3 =t (see index map). This test well was campleted in May 1978 to a total
50 4 76 -9 Clay, silty, greenish-gray (5GY 6/1) amd black (N 1), interbedded, depth of 335 ft by a contracted, track mounted, reverse circulation drill
63 i = 50 calcareous. Unit contains 10-15 percent silt rig. Drilling fluids, a mixture of air and water, were pumped down the
[ - I outer anmulus of dual-wall drill pipe to an open face insert bit. Drilling
. 7 3 90 - 97 Sard, medium to very coarse, subrounded, with pebbles, 20-30 mm flulds mixed with sediment cuttings were forced up the immer anrmulus of
106 =1 across, subrourded, in a dusky-yellow (5Y 6/4) silt matrix. the drill pipe to the surface where samples were ccllected. This drilling
=i CLAY, silty Unit is composed of 60 percent quartz and feldspar sand, technique ensured recovery of uncontaminated sediment or ground-water
78 ’ 5 percent andesite and quartzite pebbles, and 35 percent samples because the return cuttings or ground water were not in contact
silt with the bore wall. In situ ground water was used as a drilling fluid
35 o7 - ey, pele-clive (108 6/8), saa . T — where possible; otherwise, a fine mist of imported freshwater and air
g - y e=0 = X calcareous same s was used.
- éand Unit is composeé of 80 perc:ant clay, 10 percent silt,
40 = - gex{o olgercigil‘, sand. lAt base of unit is a 6 in. thick A contimuous 1ithologic log was canpleted during drilling. Sediment
— pebble grave samples were collected at 5-ft intervals and were described in the field.
88 = Field lithologic descriptions were supplemented by microscopic study when
107 -120 Clay, dark-yellowish-brown (10¥R 4/2), silt, and fine sand. the samples were returned to the laboratory. Sediment names used in this
104 = L Unit contalns 70 percent clay and 30 percent silt and sand. report are those defined by Folk (1968). The rock-ccolor chart (Goddard
At 113 ft are minor amounts of medium to coarse sand. At and others, 1948) was used to color classify damp to wet samples. Litho-
[ 117 ft the unit contains 20 percent granules and pebbles logic percentages are approximate.
62 2-20 mm across
T Drill cuttings were analyzed for lithium (L1i) by the USGS, in Derver,
' 96 120 =126 Clayr:\isilty, moder(a;e—yellowish—bmgn (églﬁ 5/111)% b‘;pl‘itty, with Colo. Lithium analyses are included in this report to camplete the
. nor amounts coarse sand and pebbles. es, as much mineral resource appralsal on Emerson Dry Lake.
04 SAND’ Sllty’ with pEbbles as 30 mm across, are quartz monzonite (75 percent): quartzite
100 = (17 percent), and micaceous sardstone (8 percent)
100 :
82 AN [ CLAY, silty to sandy 126 -130 Clay, moderate-yellowish-brown (10YR 5/4), calcareous, dry WATER QUALITY ’
P:f' = Qticky when wet, very finely lamimated : : " - .
2 i 4 ‘ round-water samples were collected at the first aquifer having measur-
6 —~ GRAVEL 130 -135 Clay. Lithology similar to 126-130 f't, but moderate-olive- gbﬁlflg:a :rilto :23 bore?%e aind fl'rc‘ total depthlof the test well by stopping
- 5 brown (5Y 4/4) r i on pump r through the drill string. The aquifer was
41 3 = CLAY, sil ty to sandy = allowed to flow for several minutes to remove drill flulds and
cutt: ]
135 -139 o Tithol — a5 fran the drill string before a ground-water sample ﬁ collected. ’I\a'npeinﬁa-
26 Y. ogy S r to 126-130 ft, but pale-olive (10Y 6/2) tureland PH of raw, e\;’li;e&ﬁ:d I;arfples and specific gravity of filtered
' ] , : samples were measur t] eld. Chemical analyses of filtered samples
9 ! T~CLAY, silty, with granules 139 -146 Gravel, gramule and pebble, 2 mm to 15 mm across, angular, in a collected fran test well E-2 are listed in the chemical analyses ta.bi?.)
i - silt to fine sand, dusky-yellow (5Y 6/4), noncalcareous
- and pebbles matrix. Silt content decreases toward base of unit
<] CLAY, silty, with pebbles GEOPHYSICAL LOG
146 -146.5 Clay, moderate-brown (5Y 3/4)
a1 i CLAY ¥ A gamma-ray logging survey was run fram the surface to a drilled
146.5-160 Gravel, subangular to subrounded, composed of quartzite and depth of 320 feet. The log was run through the drill string because the
55 I volcanic rock fragments as much as 13 mm across in a dusky- playa sediments would have squeezed in or collapsed and sealed the test
I yellow (5Y 6/4) silt matrix. At 157 ft the unit charges to well before canventional open-hole logs could have been run in the well.
8 i . cgarser subangular to angular gravel as much as 30 mm across Before the log can be interpreted, corrections must be made for the effect
r —~= ~— B GRAVEL, silty, sandy :m quai'tz monzonite (50 percent), quartzite (40 percent), of the drill pipe. The necessary data for the correction, described on
x ‘ i voleanic rock fragments (10 percent) Schlumberger Chart POR-8, are listed below. The corrected log will
N 1 S approximate the natural radicactivity, but quantitative measurement is
150 I 150— CLAY R e M X T T R SR U S W e WS
[ 1 =1 GRAVEL, silty A 2
) percent sand, 30 percent silt, and 10 percent granules and
—] 8 =F pebbles as mich as 5 mn across Test well diameter: 4.5 in. Total thickness of dual-wall drill
- . T 164 =170 sut;argdez?ze-y:}éowish;?m (10YR 5/4), and minor amounts ot o~
| — ! . . 4, clay, granules as much as 3 mm across. Unit is Drill st inner diameter: 2.47 in. :
= i J SAND, silty, with granules cgnaypos:sﬂo;‘ 75 pergent sui.;lt.t, 10 percent sand, 10 percent - ’ pam CETERRNIN Y L 3
15 - S SRl e clay, percent granules Outer diameter: 4 in :
1 — . and pebbles ameter: 4.5 o Loggling speed: 17 ft/min
(s T — =N\
7777777 = SILT, sandy, clayey, with - . W bsiaky
17 v / ’ y, y y!
. ) - gr‘anules 175 =179 Gravel, with slight amounts of sand and silt. Unit camposed CKNOWLEDGME:
J 4 —55 ¢ ;O..u.,... \'NO RECOVERY predaminantly of feldspar and quartzite granules o -
et =) V2 5, = G. Thamas Server lemented field lithol a4
: > - = GRAVEL, sandy, silty 179 -208 Sﬂt;!garngy, modeuriralit:e—gllogih-bggn (10YR 5/‘-1)[.J calcareous, ratory study of sedimen s:prc)uttirgs under binoct‘x)lgfi ﬁmiiﬁiﬁé’ﬁ“‘i."ﬁ.m“
ror amounts of pebbles gramules. Unit composed Cathcart, U.S. Geclogical Survey, Denver, Colo.
8 : SILT, Sandy, with gran‘-‘les of 50 percent silt, 45 percent sand, and 5 percent pebbles . - we S TR T P
= = and pebbles (as much as 10 mm across) and granules. 811t increases to
a4 ;5 perce:t, and sand and pebbles decrease to 20 percent and s
b vy percent, respectively by 190 ft o
[ 2 REFERENCES
‘..~~ =
i 208 -215 Gravel, angular to subangular clasts of quartz monzonite, quartz- :
sde 12 - - : 1te,>, dissite, a8 aslnite, T o olbt ol sl HEvL. Folk, '12,132:3%362' Petrology of sedimentary rocks: Austin, University of
——t Unit is composed of 50 percent pebbles and granules '
S 3 F = 25 percent sand, and 25 percent silt ' Goddard, E. N., chm., and others, 1948, Rock-color chart: National Research
; ed
] 10 <= 1 215 220 Si1t, sandy, moderate-yellowish-brown (10¥R 5/4), with scattered 23‘7‘3"%';‘*""1"“ W Bl Ty & e, 1, TR0,
= GRAVEL, silt sand angular to subangular pebbles. Unit is composed of 70 -
s Y y percent silt, 25 percent sand, and 5 percent pebbles NOTE
- = 220 -233 Gravel, pebble and gramle, with coarse sand. Unit is composed !
]6 %-j x ey SILT, sandy, with pebbles of ‘90 percent gravel aml 10 percert sand. Sand averages gﬁéﬁ;’; tiisgp:i%\iilﬁeg;?ggi T ¥ VR T e, e
— ; = — 1 mm in diameter and gravel 3-5 mm across, but as much as 869.
. y 0 .OD?Q-q-.():._ggo GRAVEL, s andy 20 mnlacmgs. Sand contemé increases to 60 percent and
— o~ o s 5 gravel to 40 percent by 233 ft
8 -—*:'a’.Q""-.;(B;.‘- ;
"‘5%2%’?{0?‘?;?6. 233 -233.5 Silt, moderate-yellowlsh-brown (10YR 5/4)
s = = SRRy
= ) —pemt—ampen oo STLT 233.5-242 Samd, very coarse, with subangular granules and pebbles.
— SAN . Pebbles, as much as 30 mm across, are quartzite, quartz
» 6 —& Ie)];b‘]‘.nth granules and monzonite, or epidote. Clasts become more angular toward
e — P es the base of the unit
- - 8 = SAND, silty, with pebbles 242 250 Sam;)eg'i:&ty, mggggg.te—yellgwtsh—bmwn (10¥R 5/4), medium, with
3 €es. es are 2-4 nm across
2 50 1 - CONVERSION FACTORS
i 250""_‘; 250 -255 Sand, silty, with pebbles. Lithology similar to 242-250 ft,
i —_F but increased silt and codrse sand as much as 1 mm in
10 ™ - - GRAVEL il p—
L ] , silty, sand Multiply English unit To obtain metri
~—SILT : y 255 =280 Gravel, pebble and granule, subrounded to subangular clasts up B metric units
- o to 6 mm across, composed of quartz monzonite with a fine Inches (in.) 2.540 Cent
e ° : imeters (cm)
1t \GRAVEL, silty, sandy sand and silt matrix. Two 6 in. beds of silt occur at
7 |- 259 £t and at 264 ft. Pebbles increase to 10 mm across by Feet (ft) 0.305 Meters (m
e SILT -
> | e 267 ft. Silt content increases to 10 percent by 272 ft and
; GRAVEL, silty, sandy then decreases until absent at 280 ft
>
o gf'—“‘ 1 280 -292 Sard, coarse and 1-10 mm andesite and quartz monzonite pebbles
6 F i 0 : with minor silty zones. Lower 6 in. composed predaminantly
_— of silt
= I - SAND, with silt zones an
= R - t’)bl and 292 =306 Sand, pebbles, and silt. Same lithology as 280-292 ft, but
10 }7 = pe es pebbles are 15-20 mm across, composed of angular feldspar
g = fragments. A silt zone 6 in. thick occurs at 297 ft
e ) 306 -323 Sand, ard gravel. Fine to medium sand, with minor amounts of This report has not been edited for confcrmity
- e — silt and gravel. Unit composed of 90 percent sand, 5 percent :
6 I R | - si0t, @bl 5 peskent geavc] GEMIS sl sEaies), Thiic with U.S. Geological Survey editorial standards
300 = — as much as 7 mm across, and granules, 3-4 mm across,
. i 300— increase to B0 percent of unit by 318 ft
- = . 323 -335 Sand, fine to medium, with pebbles, as much as 6 mm across and
i ~N= SAND i1 . granules in an indurated clay matrix. The lower 5 't was
: - = - é Slb‘ﬁ, with granules not sampled, but was noted as having the same 1ithology
I 1= —" and pe es
i gi_ i
] 5 =
7 = SAND, clayey, with INDEX MAP
e 9
] \ = granules and pebbles
=0 st
r Y ' - R.5E. R.GE.
5
Total depth (TD) = 335 ft
1Y (TD) N as 31 az 33
T.5N.
Chemical analyses of ground water from test well E-2, Emerson Dry Lake, California { o T.4N
[Analyses by U.S. Geological Survey, Denver, Colo. —, no data. ] A e V& . ——
,/ EvERson N
D) -
: = L 1 e LAKE i
3 B e L w re B [
3 = £ . 8 » r q o & b 2 3
g (3} =i g S a = = 2 0% 5 Py 8 €-2 \
? L f" .g E 5 E 0 ~ g = 5 £ g.p E L v n
i 9 B g8 £ 8 3 & = = @ " -~ = = ge = -~ ~ o { CALIFORNI 116°25'L /
. : 5 ¥ ¢ § & ¢ 3 £ & ; \
g - UE D © @ X 5 g e Q 2 & ] g i - (2] Py 18,4 ~32 - iie
£ 8 s Gf = E ¢ ! 8 § ::§ § 3. = = I &8 2 B 1 5 . g 5 T B ° ‘ WA e
- H a b = = 2 Z =
ioF 0§ i P o3 § ¢ @ § 0 ¢ # @1 ¥ &8 ¢ ¢ gt : E B FT ¢} % 2 "
e £ 4 4 34 72§ ¢ 4 4@ § F 0§ § ¥ L % 5 - T - 4
Fleld Lab E A CH RS & R 3 & & + " . 21 L3405
. 0 1 MILE
E—Z 1 5/13/78 9 130,000 9.0 9.1 22.4 1.105 7 1.0 1.0 53,000 150 13,908 11,400 17,000 63,000 110 0.90 12+o.4t 132,000 0.14 Lo 54,000 840 20 250 —_ —
E-2-2  5/13/718 335 5,229 7.8 7.7 25.4 1.010 660 180 51 950 10 115 L 5 ! j -
. . . 70 1,300 3 .08 d
9 » 30 9 0 24 3,120 28 .00 1,200 1,400 110 70 3,700 29 - CALIFORNIA DESERT
g — CONSERVATION AREA

t Determined on 1:200 dilution.

GEOPHYSICAL. LITHOLOGIC, AND WATER-QUALITY DATA FROM TEST WELL E-2
EMERSON DRY LAKE, SAN BERNARDINO COUNTY, CALIFORNIA
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